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(54) SOLAR RADIATION SHIELDING TRANSPARENT PLATE AND SOLAR RADIATION SHIELDING 
LAMINATED TRANSPARENT PLATE USING SAME 

(57)Afastract: 

PROBLEM TO BE SOLVED: To impart excellent solar radiation shielding performance as well as to ensure high 
visible light transmittance by successively laminating an absorption layer, at least one composite layer and an 
upper transparent dielectric film on a transparent plate and forming the composite layer from a transparent 
dielectric film and an Ag-'base film laminated successively from the transparent plate side. 
SOLUTION: The Ag~base film has 7.5-t8 nm thickness. The absorption layer has 45-85% visible light 
transmrttanoe and 2-15 nm thickness and comprises at least one metallic nitride selected from the group 
consisting of titanium nitride, zirconium nitride, tantalum nitride and chromium nitride. It is preferable that the 
composite layer consists of a 1st composite layer and a 2nd composite layer laminated successively from the 
transparent plate side. The total thickness of the Ag-base films of the 1st and 2nd composite layers is 
preferably 20^30 nm and the transparent dielectric films of the 1st and 2nd composite layers preferably have 
25-50 nm and 60^100 nm thickness, respectively. 
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7. 5'-isnmx^hh:it^'^t'rhm^nzm 
[f»^ii3 ] iMmmmcn^-^wtmrnti^A 5-85% 

fdi 3 izmm(^Emmmmmi.. 

^wi^T^A \,zweL<r>Bmmi^^tWL. 

m^-meM.wm.m-hK o. 3-2nmc7)Mic^* 

[11*117] ±fE^M*\ ^OA, :iv:>-/Pi:^nAi: 

~'^M,iiXx/'S'y-f:^'ryij*^-^hy}V~yi)>t:.wiiiix 
tz'y^j:<bh-mx%h:iti:mLb^i.nime\.zMi. 

•fh^-^. xy-yvT.^ 7.fy\^:^aM^t-th^ 

<7)^,^•r^^*> 1 -:>izmicr>Bmmmmm. 
umt'himzmm^tifcm i (om^mbm2com^mt 

A S^I&^^bCOm^COmK 2 0 ~ 3 0 n mf* S ^ 

b ^mwLbi-^msm 1 « ^ *>«v ^-ra*^ 1 otcie 

*i 2 5 ~ 5 0 n m . ±Mm 2 com-^Mcommimt^mio 
mm^j^e 0-100 nmt5Xi/±m±.mmmmi^mfio 



[|f*ill 1 3 ^IIt^^j^^^U 5-6 5%Xh<0. 

Bmmmti^20'-3 5%x'h^zb^imb-t^m^ 
m9tfziiio iztm<DBmmm^m^m. 
imsm 1 2 3 ±iE3i3t^A^'^->^c < b i^-^my&mmxm 
m^j::^^ xwLxhhzbimib-t m^JMi-i \ <n 

[ mm. 1 3 3 If 1 - 1 2 5 *>iov ^-r^T.*> 1 t 

iL^Bmmsmmmznm-h i. 0 {cis§a7t:^3'^^< 

h 1 1 ocT)^ 2 cOjStKK t 0 , 

TtflRk**. z.<nBmm!mmM.<ri^mm.bixim 

2 <rmm.<^ a *>cr)^^=& < 1 1) 1 o t c7)rBllc±IB«RJR 
[00013 

[^H3coji-ri.s«^^if3 *i&B«{±. Ag^±«^t-r 

A g^^l|gSr-^tf^«!ll## <OBItjiiKtt^«!Ctc 
[0002] 

mm^mizx 'oMm<^^mmimmthzb t^«g(c=5r 

[00 0 3 3 Ag^is.ji-m^^ts^mmm<^i^<^bL 

X^m>(^^^iiX^^l:^ yXli. MHi. ^'^W-l - 

15 14 3^^fg{C|e«{StLTV^I. . icO#^A^^7 - 1 

5 1 4 3-^^«lst!^$^^•rv^l,^aM#&m-^x 
i±. m3i<zif:-txoi>z. mm^^'^^mi i±mtc. m 
1 <7)^Hj^m*!ii 1 3 . A gi^^ii 1 5 cfct^'ii 2 CO 

M0JIS«#:^1 7&«iiL7t:^.<73-C-S)l.„ =5rfc, *^C(= 
*3V^T(i:, C:ix(i.3-:)C0^1 3, 15. 1 7*>^>^l.^ 
S^i rAglilLowEj tv-id. 

[0 0 041 tfz. Ag±^^m^ists0'mmm(r)h 

C0bLXmm^^^^tlX\<^l:ffyXli. 

6 5 44 2-t^fgl;tlBife$n-CV^&. ZCOl^m^l- 

1 6 5 44 2^^mizsim^fix\,^t0'mmmmy 

xii. 04 tc^-r i 3 tc. ^0^^'7x« 1 1 ±.i,zimz. 
micommmmt^m 3. mioAg±^^iii 5. m 
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^^l>zi5\^Xli. Ztl^5-y<r)^13. 15. 17. 1 
[00 0 5] S/i.tC, As±fl!tii-115:^ty^ii^##cr) 

- 1 4 9 54 5-^i&fBtCie«JSnTV^S#«l«##0;y 

ll5t:^-rJ;^t:, ^0M'9;^.«i i±m 
l:, ^ 1 c7)3SHHiS«ft:^ 1 3 . ^ 1 «A g±fi!c^^^ 1 

5. ii2cojiBgiim^i 7, m2<r)Ag±^^mi 

9. ^3c^J^mM2 1, m3iOAg±)j!t^M2 3 
fc=l;?>'^4«®H3P«*^2 5 ^ffiii t?^^i.c0f*4 . 
^j:t5. ^iJttciJV^-Cii, i^t^>7oc0^1 3. 15. 1 
7, 1 9, 2 1. 2 3. 2 5*>^>^S^JB)K^ TAgS 

JBL owE J i;Vid « 

[00 06] -^t::. ^tl^tSa^A^'SV^td^Lv^A g 
2ilLowEi:Ag IJlLowE t S:i:tKf l>i:. Ag 

L7t*^'or. Ag 2/f LowE##iO^'^XS:fflV^;^o::^ 
L-Cfi6fflL;^c:^*5, Agl«Lo 
wEf-t#«0;y5X^fflv^f^SS:<r5XJ:»3t>. Blt3eil 

[0 0 0 7] ^i^i,z. «jm^mmmt^s.\^Hzmu^As 

3JiLowEi;Ag2«LowEi:S-itl?-^'i>i:. Ag 

3«L owEcO:^*^. BI^3I(Ktttg^^;;^T-v^-^^^m 
Tl.-*!., L/^tS^'oT. Ag3SLowE##<;0;<?7XSr 

<7)Srt s < m -5 ^ * -c- . B StTtH ^zX^mn<OWi 

[00081 t*^L. Ag2flLowE(i. AglSL 

owEj:'9i>^c^|g|!(*^"^V^«7)T'. fi!tMt:*^*^l.rJXh 
ifm<^j:h. ^^I,Z^ Ag3iiLowE(±. Ag2iiL 

o wE J; t) {>m<ommA^^^-^cox.\ mmi>z-/]-t^iax h 

[00 09]—:^. f *x^t-c7)||;;^*^^,j^;gM 
yxm±iz±mmim. ^S. ^SM^kif^^SrfSrlilS) 

jg^«g*»'Ag 3«LowE i:N^i:flytTV^S/ii6 
[00 10] 

[%BH*^l»^LJ:di:-rSiRSl AglJiLowE#$ 
;{f5X*5j;lA'Ag 2JiL owEft^^y^XiO-g-il-e'^xO 
BWigjK14«g(±. <^<Of»ii^^;<f7XcoBltigiK14tg 



tJrbKLT^^-p-CVM,, >Ic^fcii6lC. AglSLowE 

^}z!lcom;^'yXtLxm^^t:^^<^BSty6mzX^m 

SiV%. t^v:*«oT. BltiSiK14tg<0«^*>(i>«4. 

[0011] l?!i$f^St^7X^-BTIM^itig* 
ti. AglSLowE. Ag 2flLowEt/i(±Ag 3 

tz^^lzit^ B4'c^Sl^{4Bf<'5rO. ttz. ^ijvT^t^ 
[0012] ±jic75J: ^^:r«1li;S^ftli*-rS3ti6tc, ^ 

mmttz\i±wmmm.<nwis-^m<^h^ti,zi.^^ 
t*>t. ^<r>^o^£^mzi.^^wt'mm:-^ 

[00 13]-:^. Ag3JlLowE##;y7X{i. ^ 
<^BitiiiRffi«g**t^<^l?felRRIt;{^5X<0BltMitttSg 

tiJiJWC-S)!.*^ M«ISa*^"7«i:^V^i7)f\ ^ 
^izt^f^h n X h < ^ t v> -3 ^11*% I. . 

[00141 ^fgBBo 1 oc^getjti. fie*<o#!iilSiRlt;f 

S!*cOAg 3;fLowE#i;;^?'^X^ ^^(i*^ 
RW;!77XAi*-r-i.Bl^jg«ttt^t{i{i|Sl^c7)BltjEiK 

< LX^[zt-t-h^xY^m\-th^bti>X'^hU9A 
[0015] 

[ISIi^J»?*^'i.?ti^co^S] ^7t«±{C, 
Sis J:tA'±ffl)MBBP««cM*«'?-:h.m««Sti-Cfc 0 . 

±ie«^ii£7)^ii^-^i*^'. iiesiTfcMJA^'i. initial $ 
fitzmm%m^m as ^^^^ t-thAz ±^-^m 
ti^-th B^mm'm.%mzi^:^i:,<r)X'hh. 
[00161 ±smmL\t. 'yts:< t 

mxmmt fz^i^m^cn^mi^wx'h -^xx^^. -e l 

r. ±M^yxm)MnbVXit. yu-v^^x. y 

-y^^A^^x. aaiiig^'^x. m^MyXts:}^ 

LT{±. PET {■:r^^)x.^vy'rvy9V-Y) . PV 
B (dt»Jt'-;l^yf-^-;l^) . EVA (xf-;i/t'r:;pr 
•fef—h) . •fe;Pn-X^ffitl3i^t"S:ffl>'^|>>Ii; AST'S 
i.. ±iaS^^O*;^{4. -J^6^tcw;ci$\ 0. 
5~10mm^. if*t<{41~5mm@iKf S^oT 

[00171 ±.imm.m\iBm%ih^m.mi.m-hm. 
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Wi, 2~~1 5nm. Sf*L<ii3~l 2nm<5Dli/PS: 

0. 5-1. aumcnmifi^-th^m (-tKph-h. ^ 
MM-i^ttzit-^^) t-i^^^':>X^^Xl^K ^LX. ±1B 

±. Sift, —^y. i-^y. ^y^)v. 

ti.-mim^^hztt^x'^h. 

[0018] ±iBii'^^< 1 1 1 -:><r)m.^m<r>mm%w 

imtz V ^i^i>-m^^ <^ ^ I. mmx-h t t j; < , i 

ix^j:hmmmi:mmLtimmmx'$>-oxi>i\\ =5r*3. 
iix^^j^com, m^zm^j:im^x-h'oxhx^^ 

10 0 19] ±mAs±^^mkLXli. AgffiiSrfflV^ 

S;^^, AglCPd, Au, In,Znfc 

Sr»SL<«i:0. 1~5%, $^>tc»* L<{iO. 1- 

4%^JnUcAs^^fflV^|>CJ:iT-§i.o ^tT,± 
ieAg±)j!c^^<7)mmc^MJ¥{i, 7. 5-1 8 nm 
X'h^(Oi}mtl<. 10-1 5 nm-C-Jj-SW^^'S^^iC 

[00 20] ±m±mmmmn^m<7^±Mm^mtiiR 

L<(i5-30nm. § ;i>C*f 1 1 < (i 1 0-2 0 nm 

[002 1 ] ±fBA s^m■^'m(r>ii^^^tlcn\■^'rixt)^ 

i^^ii-tl.-^, x^ryi^:^. X7-yvxi±^^t 
■t^^±. Wo, -jfy, i-^y. ^y^iu. 
^h.iii,xf^yy7.^yt^hti:hyiv-rt^h-Mtfifz 
'yts:<bh i6ti:h mnmmm ^ixx\^xhx 

^i.^^hmm^h'o . ^tz. S!«^-t-tf#ii«4'T-A 
z^'ftmL\.zmmmim^Wimthmz. Ag±^ 

m-k\>zi.hmm^z<^mm\zx 'o-^mi\,zm^-thz 



mX'-hhnt^^t.h< . 0. 8—1. 3 x\mX'hl><nifi 
[0022] ±IE^-^< t ij 1 ±IB®7t 

g t 2 cnm^mco a s ^!^-i^m t 

coma. 2 0 — 3 0 nm-C*l>«*i$7t L< . 2 3 — 2 
7 nmX-hi>coti^^h^zMtt\\ tti. Zcom^. B 

<r>timt t < . 5 5-6 5 %X'h h <ryt)^^ <?> L 

t.fz. Bmimii&mm.<^nm'mmt. 20-3 

5%'CjPi^t07!)«*f*L<, 20— 3 0%-e3^^iO**§<i. 

^ •!> tm i X. -i. J: ^ - ±ie» 1 

<7)3i0Ji^l;#;iSOBSJ¥5!>^2 5— 5 0 nm ( $ ^>tifi L 
<J13 0~4 5nm) tC, t^^C, ±15^ 2 
mm.W^<^m$.i7^^ O-lOOnm tCif ^ t < 
(±70-90nm)(C, ±iS±(iS0JfSmiS 
iOMi**^'3 0-4 5nm ( ^ ^>tc:»i L < {i 3 4-4 0 
nm) l:'?-<X'ftlJIS§ixTV^i,<?)36i»tLV\ 
[0023] *5|0H{4, iiic^i; a ^BttjSRtt^^fiR 

=5:< i: 1 oom2<^SI3K«li:*>'b=5:'9 . ±i2Bltji(eE 

tt3i7tK t ±iB^-^r < 1 1 1 ocT)^ 2 cOjS^« i: C 

co^-'5r< t \,\-^baM^zmmm. mM-^mm^ 
jfiMiX'sm^^^i^m^^ix.^fy.iKm-hi.^^z. s 
V ncias $ tit V ^ !> B ^mmmmmtrnz tm^i^co 
x'hh. ^j:ti. ±iim2comymtixii. ^msmm 
mm^mzi5\,^xmimb Lxm^^^zbi}^x'^?>n 

^coXoK^Wm. W-^^j: b<n> i cT) |5l« tffl v |> d t 
X'^h. ±fz. ^«^2co^Hg«(ct, ±ieBW)lSgtt 

zco^mmti^^^tixi^im2comyew.t . ±ie 
mf.zit^Lx\>^t(r>iimt ti^ 

[0024] 

[^mcommmmi -^Wiz, ^^BflSrBifiim^^x 

asfflLJtsiJtc^^ia 1 isxxm2i:m^Lxmm-t^ . 

[002 5] ^mmmiziiifi, bw3I^^'^x3 o{4. 

HHC^fiotc, ji0HX?'9X«3 l±WilItC, ©IRB 
3 2,^1 W^BHIS«*M3 3,^1 iOAs±.&^m3 
5. lg2<7)SBJ^f*cM3 7. m2iOAg±E!i^K3 9 

c:<o*^, 1 cDmmmmi^ms stm^oA s±^j^ 
m3 5bi)^i^mm<r>mi<r>n-^m4 stm^^tix^^ 

ttz. m2cr)mmmmwms7tm2<r>As±^^ 
m:3 9tf)^h^i^m2co^-^m4 5tm^^fix^^ 
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[0026] ^mmmizmi snmrnmrn^yx s o 

(±. El 2 l,Z^-tJ: oiz.mi l,Zin-tBmjm.:^'yX 3 0 

«0jgHH75r7;^flR5 1 i)^s.\<Hzmm$ivfz^m-zm'^^ti 

tt)I«;^7X3 OtCjiSralPi (mn^. 6 mm) T-i.-:' 

7xfi?5 1 t(^mzii. zcDBmmm^^xs o<oisjr 

Ji3 2, mifcJ:t/IS2coa-^Jl4 3. 4 5 i t/^'ifflij 

Ji5 9{i, M^m^zixx.xhx<. tfz. mmmmmiz 
ittxh^^\ ^Lx. mm<7)m'^i>zii. zcr>mmmm 
mz^ <o Bmmm:^^x3o bm2(7)mBE:^7xm.5 1 

bfjmr)-^h^tii<^x\ zcr,B^mmmm^'yx5o 

^-/k5 3i3J:l/x^-'ir5 4 ^ms^-tl Zbt^X^ h , 

[0027] or^c. la 1 \zir<tB^'&W.^vX3 Ofc 
[0028] 

[ftfrMl ] l'mm%^bxn-j9^bf^ih>t£hA vv 
■i y^xn^y ^ U yy^W^n^^x. WMyxm.3 o 
\>zWm3 2.W,\ii^TJW>20:>^-^mA3. 4 5i3j; 

[0029] xn"/9m,z\i. Ar><r)i]V-Ytim%.^ 
fiX^-^fz. ^LX. Ztl(34-:>cr>>!jV-\^iZl,±. ^mc 

■y-/htLX-^'yhLfz, tfz. \=i-^ U -rf'yy'HX 
If^y^itit^yTliZX^. XJ-<'y^m.^5xl 0-«Pa 
(Pascal) mTtX'mf^Lfz. OUT. 3mff)m^^^ 
't^m^mcoyvj-h:(fyXt^^^j:l:^yxm3 IS: 

drnttzmzi-mm^i^zxtixA'^,. zco^mm^ 
io. 3Pamrt-&^^fci<Lrz. -etr, >y^x«3i 

[0030] ■O^'t, XJ-^-y ^miiZA r 1 0 0 SC 



CM (Standard Cubic CC / Minute) Sr^AtT, ZCOX 
J'<-y^mcr>BiJi:0. 3Pa.(,zmnLfz, ttz. ^MC 

rfii^-y-yhbLX-^'yh^tlfz:^V~\^izm.ifMm 

{^tl^ere)izm'^^Vfz. ZiDb^COWi. m25 0VX' 

h-ofz. ^LX. ZCDC r ^-y-y hCO±^i:^yXm 
3li,zmM^^i>:ib^zXK). ^co^"9x«3 i±tc 

3 2^mmLfz, 

[003 1 ] X>'^°•y^^SrW5 X 1 0-*Pa 

tX-^mifzmz. O2 ;^X1 0 OSCCMSr#At 
r, CK'^xyN-o/rJ'^cOjEi^SrO. 3Pa{cp8SL7t, 
7^^. ^JIS nt^^-y'yhbLX-^-yh^tlfz:f!V-]^ 

(r>Sni$^-y-yh(0l.:^^:ffyXm3Hzmm$^^Z 

tlzX'O. Zcr,:^'yXm.3 l±l<Z34nmcr)mPf-<r>mit 

^mt> hKihmi (7)mmnmi^m 3 3 iOTWJf ^ j^bs l 
X. m.^mm:b-^n:bimi^ixM.m^mz^'^tz. 

LX. Zcr)Zn^—y-yh(r>±1oi::^yXU3 1l,zmM 
^'t?>Zbl,Zj:'0. Zcr):^yXm3l±iZ8. SnmO 

m^comitmM^-^^j:im 1 c^®BHi^mM3 3c7)± 

ffM^ixT v^i-iifiB^-fL^^t t tern 1 c^mmimi^ 
m3 3^mm-t^i^(7)X'hi>, 

[0032] -OWIZ^ XJ-<^y9'S.^W/5 X 1 0-*Pa 
tX'm%Ltzmz. Ar;</Xl OOSCCMSr^AU 
c:tfOx>'\°>y:J'^<offi:^3«:0. 3Pa(:riSfi5L!t, t 

A g -y hc7)±:Sr2r;<^7;<.«i 3 1 taBS^-t^rS c: i: 

tCj;D, ic7)7;?7X«3 l±tC8. 9 nm^/j;^^c7)^li 
*^^.^l.^l^^Ag±fi!c:5i-^3 5S:Jgfi!cU^c, o^t:;, 
XJt -y ^'Si7)#fflm*^'S'5:-& r i: Sr^l 1 co^b^^ 

miS3 3(r>±Mmb Lxcomitm^m^^^Ltzm^ 

bnm^zLX. lnra<^W-^<r>W¥imt^ht;:hW.lcr,m 

tm^m^Lfz. ten. z<nm^tn nmtnm^izm-^ 
^Bsmmt. tmcoi: a t,z'^2<r)j^mmwm3 1 co 

Tmmb Lxcomim.fM^mxmm-hmi.z'm i coa 
g±^^^jK3 5 1 LX(Dmm<^^mtmi\L^h<r)i:m± 

■tlfzMZ. m&^tl^i^crsX'hi^. ^LX. Z(7)4^'B 

?^WAzmit^tii zbizx^. mm&'j^zm^mmz^ 
itixm2commmmi^m3 icormmb tx(om\^ 
^mbim~i¥ittt. 

[ 0 0 3 3 ] ortc, ±mcDm 1 <ommmmi^m3 3 en 
^b\vs.nmz\^x . 8. ^ nm(n>w.^<nm(mm. 
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-ktmrnizLx. 12. 7 nmcr,m^commt^^^j:im 

hm^zm2<r)Ks±mm3 s t txcommcomm^m 

Lx. zco^^mzm^-^^mm^^m^i^i^ . ^kx±sm-it 
ffiiSM^ffM-ri. mzmit^tii, ^ t i o . mwrn^z 
mim^miz^ittxm3<r>mmimii^m4 KDTmrn 
t txcom'i\:Mimtim-mt-ti>. 
[00 34] Tmmt±mmt<^mim^mxh 
izt i:m^ ^x±m<7)m i commmmi^m s s com-^t 

mmiZbX. 8. 5nin<0^;=<LCOg!^l:ffi|B]ll*>/?>:5r-ST 

mmb. 34. 2 n m iOff ^ ^S-ft^M*^ ^^j:^ ±fiW 

^mmi}-^^j:tm3comBmmf^m {^^h*>. ±mm 

[00 3 5] ±^coxdizLxni^rifzfi.i^micoBm 

mm:^'y^3 0comfS.i^mcr)^HZ7rs-t. tfz. 
SW)g^>y^X3 0C0«^<7)^}H16S)SX'<^'h;K Mfll 

sffl(t-^;b*., mmm:^'^^3 0(r)Bmmmm^m 

R 3106-1985 (t-=5r;b^. B*X^StSt:*5 

mim^<^m2iz^tii'ti^.i-. ^fc, ^2 4'«o«rig3te 

^$t5j:yf0ftf3^*co<i{4, V^-mt> J I S R 

3 1 0 6- 1 98 5-C>g*$tltV^S^j<?)T-J)l.« * 

mmx'h-iX. d:<7)^T^m^ixi>i><r>x'hh. 

[00 36] 

miKmmimm= Bmmmm/^mytmmm 
[ 0 0 3 7 ] s sa®(iiJ«o*^'i-s:it#t4t.}i^ 

Cl^X^tfOaS: J I S R 3 1 06-1 985lC3ii 
[ 0 0 3 8 ] . ±aiiO J: a tc^Tt^j^X'^^ 

iwmmmimp^mizmncm.x'mm:^^Mzmm 



LX. m2^z^i-Xo^£mm^yX5 0i:ff^tfz. Z 
a ItjeK^y^ X 3 0 (CM L 6 m mc7)$g^i^M« 

5 9 0X'^-XSr^(tT, 3mmcr)m^i:^i-^^'&LM 
H^07n-h^"5X7&>^>^|,||2<7);»!/7X«5 1 SrSrt 

mmxtLxmmtti. zcr,mm:^^x5 0iz-y\^x 

m^ntiiLfzm^immcom3i,z^ti^-ti^.-t. 

i«*S-^, Sl2t:i3{t-&IS2C0;^^^X«5 10±fiiJ(?3ffi 
ISI*«l*ll!!l(c=5: "9 . BI*iEtK>y ^ x 3 0 <7)Tm<7)^m^ 

mmuzyki. 

[0039] m3i,z^-tx 0 i,z. Mi^m 1 '^ms^^yx 

5 0(7)pItI^aS${i4 2. 40%tM<. Mm^^Z 

<r>mmxf7X5 0 ^ji LXBs^^M.f.zm^<^M^t t i 

^^ep^T-j) D . mi^h+j^(,zBni>\\ -It. mm^ib 
^fzM:m\ 1 comm^^'yx 5 0(7)9\-wnmu^xh 0 . 

m\-ti^i^mm:^yX^:M.^W^mz't-ot 0 L/^^'f.ffiEn 

iT^c, 1se^7X5 O^OHI^»Kf#*{±, 
0. 329fc+:J]Hcffi<, tS!*/0^^5jn^.nTV^I.Ag3 
ii L o w E W t= 7 X Srffl V ^/c |H]«iOa«;^' 7 xco B It 

f^Kft ^i: immm<r>mx'h^. 

[0040] 

[ 2-^7] mm 1 h i5i«co:^&-c':a:*w 2-7 

cr>Bmmm:ff'^x30i^fi^iij^^ttz. Z(r>Xoiz 

txn^ixfzBnmm^yx3o<7)m!S.im 1 tc?(j*t- 

>Iix^.toe:#;^j2-7cO#BS+3i«^"^X3 0tC'? 
V t , 1 CT^B^i&mA'yX 3 0 c7)^-^i: 

mmi^mi ^ti^tiM-in Ltzm^i:m2 ^znm-t^ . t 
fz. Mmi 1 (7iBmMm:^'yx 3 0 sr^v^fc Bmmm. 
m:^yx5 ocr)^bmmizLxmi^m2-7(o^Bm 
m^if^x 3 0 im\-^xim\^fz BS'tM««/i^'^x 5 

mM^iiXv^Bm^jm^^n^n Ltz^^im\,zn 

[0 04 1 ] ^2tC7K-rJ;dtC, ftf*:M2~7W#Blt 
jI^^' 7 X 3 0 CO «r?I^J^^«i 4 5 %iil±-CJ> 0 . i 
;^v;. aitS3iS*{i3 5%].:JlTt'S>^i0t-\ ::ix^>cOBtt 

3 oc7)prs3t^*{i«f*<omK3t;<^7x 

J;>)ia<, ^f^, BW^3^*{iAg3«LowEf^# 
^7Xtii{J|il«tffiVV ifz. :R#:^j2-7c0^a«t 
jiiR^y^X 3 O(?)0ltjilE!l<^IRimiS»4*«WlC6Jii: 
'>^:<T, flgJg|tc^-ri.3Xh?:ffi<«i;tS::i:*«^«g 

[0042] ^3C*-rJ;^t;. :Rf*;^J2~7«#«« 
;y^X 5 0 <:7)"r«3t«a*(±V^i'fLt 4 0 a 

<, MF*]*^/i.-I^t'^co1SS^7X5 0S:3iL'CM^'f-2r^ 

v\ mm-'i^^fzM^m2^7(r>^mm^yx5 
yxiM.hmM^iz-t'^^'ouznmmsi.^^^&. t 
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a. 0. 4omTb+^iziSi<x. mkti^(^^i^ixx\>^ 
[0043] ortc. :^m</)M:i¥m 1 ~7 tm-t?* 

[0044] 

[ imm 1 ] Mi^m i com^ t nrnmrnxif^^Li-zit 
mm 1 (r>Bmim:^^xff)^m<^mm^m. i . * 

coBmmL:^'yx<r>^bmm.i<zLx-siw(^m. 
mmm<mwt^mi5i-(/Bmmmt:n\^ vtzi^ 
mi:^ti^-iim2i,zir^-t. ^hi^z. mi^micoBmmm 
^yx^m^-^fzB mmmmm :^y^(^^^^t^mt,ztx 
itmm 1 coBSimm:(fy^i:m\<^xim tfzBmi&mm 
«^9^{cov%Tt. mmizLxsswtm&m. mim 

[0045] m2iz^-ti. 3 ic, imm 1 c^Bnmm^' 
yxco-^wmitmii7 7. 5%t^¥mz»<. ttz. 

{46 8. 5%t-iS\^tiK Q9immmi>0. 4 4i:l^V^ 

cox, BmmM%mimm<^mMm^^^i'oi>-i^< 

[0046] 

iimm2 ] fmm^tx^-<^yi$fmti}>{^^j::i>^ yy 
^m'mm:-^^<^i. o iztx^ttz. 

[ 0 0 4 7 ] X^N- y ^mzii. 2^<r>f) V- 

KX^^fz. -etT, ^<r)\^<r)f]V-Y\<z\t. ^JRxx 

X 1 O-'PaOTilT-PmL/i. -9V^T-\ 3mmCO/?;2*^^ 
1. ilfe^B^iO 7 D - h ^- 5 X *^ A> ^ 1, 7^- 5 & -a 

?f x.fzmz'fmmmzT^xti^i^ . z <7)^mmnm^ 

0. SPamzm^ttz. -etT, 
[0048] Xvs'.y ^-SicA r 5 0 S C C 

mtfz. tfz, Xr-yuxt^^^—y'yhtLX-^zvt^ 

Ktzti V- ]<izmmmM^'hm:h^m*^ ixmrn^m^ 

{4, m4 1 0VT'*)-o/c. -etT. ,r«0X7">'^X • 

-y-yhco±-^t::^yxmi.zm.M^'^i>Ztl,zJ^y), Z 
cO:^'yXWiHz6. 0 nm<7)/J;^<7)Xr>^^)lSrlll 

[0049] r>\^X\ XJ-^'v ^M^m/5x 1 0-4 P a 
tX'm%Lfzmz. O2 ;<fX5 0SCCMSr#ALT. 



^(7)Xy\°>y^'S<5Di±;'3S:0. 3 P a(C|ig®St/i. tfz. 

tcio^ 10. onmcr)m^<omit^:}^ym^m2mt 

LXWMLfz. 

[00 50] ±^C0XdizLxn^tlfzmm2(7)Bm 

mm^^yxco^mcDmm^^i^z^fk-t. ttz, zcoitm 
m2<7)Bm^m:^yx^z-:)\.^x, mi^mi<7)Bmmm:^ 
yxcom-^tmrn^ztx-^m^m^Am. immmm<^'^ 
m^mmis^u'Bmm&m^^iii Lf^ifemsriS2 tc-e 
ti^tiM^. §^>tc. M^mi<r>Bmmm:^yxt:m^^ 
tz B%mmwM:^yx<o^^t nmi<zLximm2<r>B 

v^-ci>, wm,zLx■^miM^^, mm(mm:K^ 

[00 5 1 ] ig3 3 vcmm2(r>B^'mm 
mMiiyxa^B^mymmt^. 3 8fcffi<i:, awii 

iKtttgl4«*trv^-&3&>\ ^«3KSJS**-'2 8. 6%t{S 
V^. L/i*^"-5-C, S3(w7n-rJ;3{C, i:blS^J2iO«ii;i'' 
yx^m.^yx\,z\^fz%-^\.z\t. B^Xhm.nifn< . 

x^^fzmk^\iz-^-^m:'m.^H-Lh. 

[0052] 

tgtF!3c7)ait)fiK;<f7X<0#ii<0llJSS:^ltC:T^-r. i 

/i. ::<5oJ:bK^J3coBl^JIiK;^f^-x^cov^■r, :R#:Mi 

*&«2^^^^^mS^^o S'btc, A#:^iltfO0 

^"m-ii yx^m^^fzB ^mmma yxay^i^)znm 

LTJrbiR^J 3 oaStjg)ISi>9 7X Srfflv ^T#fl!tL^c Bit 
[0053] ^3t^-rJ: o JtWJ3t7)BS'fjSllS« 

miivx<r>B^mmmt. o. 36 2tffi<T, se* 

iO.^ISMW^7X£7)BI'f5SKf#$fc(5{?IiI^-C-S) 0 . i 
/w. ^il7t^*t6 5. 3%tSV\ L/i*So-C. ib 
««5lj3cr)git5ij^««;y^X$r.^;{f 7X i: Lfc^^tC 

Epa£^;i^. t*>t, )idm\3<r>BWmM.i]yX(nB 

^'mm>^miim)i'S'<x. '^t>ithm%fm\.z 
\imm<z^-th^xYimmz-^<ts:h<7yx\ ^a^jit 

[00541 ^1 
[^1] 
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m 


m 




























1 


3iun 
FL 


Cr 

U Bnm 


SnOs/ZnO 


Ae 

8. Onn 


ZnO/SnOs/ZnO 
85. 2nm 


li. 7nni 


ZnO/SnOa 
42. Tmn 






2 


n 


Cr 

1. Bnni 


ZiiO 

38. 8nin 


Ag 

8. Inm 


ZnO 

85. Onm 


Ag 

12, 6nm 


ZnO 

42. 5nn 






3 


Simn 
FL 


Cr 

1. 4nm 


Sn02/Zn0 
29. 7nm 


A£ 

g. Snoi 


ZnO/SnOe/ZnO 
89. Onm 


Ag 

12. 6nm 


ZnO/SnOz 
42. Onm 






4 


3nnn 
FL 


Ti 

0. Vnm 


ZnO 

39. 4niii 


Ag 

9. emu 


ZnO 

92. Onm 


if. 3nDi 


ZnO/SnOe 
37. 6nm 




m 


5 


FL 


TIN 
14. Onm 


ZnO 

27. 4nin 


Ag 

7, Snm 


ZnO 

78, Onm 


ll 9nm 


ZnO 

33. 4nffl 






6 


FL 


TIN 


27. 5noi 


Ag 

8. 4nn 


ShN4 
78, Onm 


li. Snia 


33. Onm 






7 


Sinin 
FL 


TiN 
3. Oott 


SnOs/ZnO 
27. 5nm 


As 

16. Onm 


ZnO 

88. Onm 


Ag 

12. 8nm 


ZnO 

33. 9nn 




it 


1 


3niBi 
FL 


ZnO 
26. 3nm 


Ag 

8. Onm 


ZnO 

8'^. Onm 


Ag 

13. 4nm 


ZnO 

35. Inm 








2 


Sam 
FL 


6. Onm 


TiOj 
10. Onm 














3 


Smin 
FL 


ZnO 

32. Onm 


As 

9. Snm 


ZnO 

77. Onn 


Ag 

11. Onm 


ZnO 

77. Onia 


Ag 

12. Snni 


ZnO 

35. Onm 



[0055]*2 [*2] 



















Mi 


Mi 












1 


40.5% 


8.5% 


26.4% 


0. 57 








2 


50.2^ 


8.5% 


29. 1% 


0. 58 








3 


51.7% 


7.9% 


29.7% 


0,57 








4 


85.0% 


8.8% 


32. 1% 


0. 49 






m 


5 


45.0% 


11.7% 


21. 5% 


0. 48 








6 


83.3% 


6.1% 


35. 0% 


0.56 


m& 


m& 




7 


57. 1% 


11.5% 


28.4% 


0.50 




m& 


It 


1 


77,5% 


5.8% 


42.5% 


0.55 








2 


31,9% 


12.6% 


28. 4% 


0.89 


m& 






3 


71.8% 


8. 2% 


34. 2% 


0. 48 


^6 





[0 0 56] *3 
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Jg ;V 


5 X # 
















1 


42. 40% 


10. 49% 


0. 329 




2 


45. 635^ 


10, 73% 


0. 349 




3 


47. 10% 


10. 30% 


0.350 




4 


6L 06% 


152. Gl% 


0.387 






40. 78% 


13.44% 


0. 294 




6 


57. 53% 


9. 73% 


0. 398 




r 


52. 37% 


14. 45% 


0. 324 


Ik 


1 


G8. 5 % 


10.0 % 


0. 44 




2 


28. 6 % 


13.4% 


0. 38 


m 


3 


65.3 % 


10. 8% 


0. 362 



[0 0 5 7] 

[oo58]Sf^. Ag ^.m^mmio x i/mmmm^m 

mm^i^asimmmytmc^^mmmm^^^mm^iz'r 
[ 0 0 5 9 ] ^tj, mm:^^xwi.±izmBMmmi^mtA 

g i: ^3551= 5 emJi L/^^ A g 2 « L o w E # 

m2i,z}3\'^x}:mmit Lxm^-r^j:.d 
iz. «im^mm^m7 8%. amm&mnmAsxi^ 
xr/mmmmmm^^mo . ssx-hizt lx 
v^i,. zfiizMt. ^^mmi±. mm'y^m.±iz<^u 
mt:nmttzmi>z±ts.5mimmLxij. zcoa^mm 
if=7Xi}m2i,z}5\^xMii^m 1 ~7 1 Lxfm-t^ X 0 
l<zmo. 5 5 cot t coMj^j:Mtmm^mi:^i-^ i t 

-^n^mmm^z^^ 6Xo ^zmm- izt^zx^o. b its 

T^m^r^O. 28 (i^50%x0. 55) t'T&^k.-ifi 



[0060] t/c*-'-?r, ^nmizXiHi. iSJR«±t 
X t nWtfz\i.^tx.l:l±.i^z-^-th (c h tj-t-hi^-f. m. 

m^<DAz3mi^owK^^^}'7Mzm'<x^mz 

[ 0 0 6 1 ] <t . i h awnMmmm. 
m.^'yxbLxm^^tz^-^. swc^tt, amm.^zx 
^m.n<r>^^^^mmnzm\ Lxm.\^<r>nm^im 

mmnznm Lxmmmmmtth z t . l*> 
mtm<^^mmmm ) ^M.fz t # izmimzm.tifznm 

[01 ] *?&BJS:BStjS^;^7Xlc3SfflLJt^M^Jtct3 
[02] 0HC^K-rBlt3i«^9xS:ffl»,^;^cBStii^1S 
[113] IteJitcOAg lSLowE-fi-§;<7-7X(0— g|5^c7) 
[114] |a!*«0Ag2«LowE##;{/'5X<7)— gp^to 

[05] fi!*cOAg3JlLowE##;<r5X<0-gP^O 



3 0 BS*jIISX/7X 

3 1 

3 2 PRiRif 

3 3 ^10^BS^«#:^ 

3 5 mi(r)Ag±m^m 

3 7 m2(omBMmmi^m 

3 9 m2cOAg±fig^^K 

4 1 ^30SBJf^mM (±fiiM9BIMf4c 

m) 

4 3 sSliO^-^il 

4 5 m2<Dm-^m 

5 0 ami&imM:9yx 

5 1 m2(^m^:ffyxm 
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